(19) 



(12) 



Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



(11) EP 1 522 955 B1 
EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
20.08.2008 Bulletin 2008/34 

(21) Application nunnber: 04012501.5 

(22) Date of filing: 26.05.2004 



(51) Intel.: 

G06K 19/07(^''°^-°'> 



G06K 7/00(^°*^'"> 



(54) Mobile terminal circuit including an RFID tag and wireless identification method using the same 

Schaltkreis fur ein mobiles Endgerat mit einem RFID Transponder und diesen nutzendes Verfahren 
Circuit de ternninal mobile contenant une etiquette d'identification radio frequence et precede Tutilisant 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 07.10.2003 KR 2003069669 

(43) Date of publication of application: 
13.04.2005 Bulletin 2005/15 

(73) Proprietor: SAMSUNG ELECTRONICS CO., LTD. 
Suwon-si, 
Gyeonggl-do (KR) 

(72) Inventors: 
• Jei, Dae-Gunn 
Yeongtong-gu 
Suwon-si 
Gyeonggl-do (KR) 



CD 
a> 

CM 
CM 
lO 

Q. 

LU 



• Park, Seo- Young 
Yeongtong-gu 
Suwon-si 
Gyeonggl-do (KR) 

(74) Representative: Grunecker, Kinkeldey, 
Stockmair & Schwanhausser 
Anwaltssozietat 
Leopoldstrasse 4 
80802 Munohen (DE) 

(56) References cited: 
WO-A-03/061146 

• FINKENZELLER K: "RFID-Handbuch, 
Grundlagen und praktische Anwendungen 
induktiver Funkanlagen, Transponder und 
kontaktloser Chipkarten" 1998, CARL MANSER 
VERLAG ,MUNCHENWIEN ,XP00231 2699* page 
155- page 174* 



Note: Within nine nnonths of the publication of the mention of the grant of the European patent in the European Patent 
Bulletin, any person nnay give notice to the European Patent Office of opposition to that patent, in accordance with the 
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been 
paid. (Art. 99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 1 522 955 B1 



2 



Description 

[0001] The present invention relates generally to a ra- 
dio frequency identification (RFID) tag, which is increas- 
ing in frequency of use and importance, and a widely- 
spread mobile terminal, and in particular, to a mobile ter- 
minal circuit including an RFID tag in one body and a 
wireless identification method using the same. 
[0002] An RFID transponder, or an RFID tag, was de- 
veloped by United States National Laboratory for Depart- 
ment of Agriculture for the purpose of identifying live- 
stock. An electric code for identifying an animal is record- 
ed in a RFID tag, and then inserted into or attached to 
the animal. An interrogator (or a reader) for reading the 
electric code is installed in a cattle shed to conveniently 
monitor whether an animal has returned. The reader 
transmits an RF (Radio Frequency) signal to the RFID 
tag, and then, an electric code recorded in the RFID tag 
is delivered to the reader after being modulated by a mod- 
ulator in the RFID tag. This procedure is called "back- 
scatter modulation." The RFID tag has an antenna coil 
to transmit the modulated signal to the reader there- 
through. An early such system is well disclosed in U.S. 
Patent Nos. 4,075.632 and 4,360,810. 
[0003] Over time, technology for identifying a moving 
object has been applied to additional fields other than 
cattle management. For example, such technology has 
been applied to a vehicle, a container vessel, a railcar, 
etc., and information recorded in an RFID tag of such 
transportation means is used in tracking a position of the 
transportation means and identifying the contents of 
freight. Such applications and related arts are well dis- 
closed in U.S. Patent Nos. 4,739,328, 4,782.345, 
4,786,907, 4,816,839, 4,835,377, and 4,853.705. 
[0004] Recently, RFID technology is tested in various 
fields, and among the various fields, a communication 
system has attracted public attention due to its various 
possible applications. For example, since a mobile com- 
munication system holds a great number of subscribers, 
it can easily make profits by commercializing an applica- 
tion service based on the RFID technology. Currently, a 
mobile communication system has been saturated in 
terms of an earning rate, so service providers are eagerly 
searching for new application services capable of creat- 
ing additional profits. 

[0005] If RFID technology is introduced into the mobile 
communication system, it is expected that various addi- 
tional services for a cellular environment can be provided. 
Accordingly, it is most urgently necessary to combine 
current RFID devices to a current cellular system. 
[0006] Related prior art is disclosed in WO 01/39103 
A1 , WO 03/025834 A1 , an I EEE paper entitled "RF Ren- 
dez-Blue: Reducing Power And Inquiry Costs In Blue- 
tooth-Enabled Mobile Systems", Hall, E.S.; Vawdrey, 
D.K.; Knutson, CD.; Computer Communications and 
Networks, 2002. Proceedings. Eleventh International 
Conference on, 14-1 6 Oct. 2002 and Korean Patent Pub- 
lication No. 2002-0090929. 



[0007] WO 01/39103 A1 discloses a mobile terminal 
in which an identification (ID) module is added between 
an RF block and an antenna, and the mobile terminal 
includes a Bluetooth module. The ID module includes a 
5 mixer, and the mixer converts a backscatter type mes- 
sage transmitted from the ID module to a reader at an 
RFID frequency of 2.45GHz into a baseband message 
before transmission so that it can be processed in a com- 
puter, or transmits the backscatter type message to a 
^0 base station over a traffic channel specified by a mobile 
communication standard or a Bluetooth channel. This 
technology is characterized by connecting an independ- 
ent ID module to an existing mobile terminal circuit via a 
mixer. Through this, a base frequency band, i.e., an ex- 
15 iting traffic channel or Bluetooth channel, is used as an 
RFIDfrequencyband. Therefore, acombination between 
heterogeneous circuits is not described herein. 
[0008] WO 03/025834 A1 discloses a mobile terminal 
combined with an RFID reader, in which information is 
20 transmitted and received over a frequency band of the 
mobile terminal. However, the reference does not men- 
tion that instead of the RFID reader, an RFID tag can be 
combined with the mobile terminal. In addition, since 
combination between the RFID reader circuit and the ter- 
25 minal circuit is not disclosed, one skilled in the art cannot 
predict a combination of the RFID tag circuit and the ter- 
minal circuit in the light of the connection between the 
RFID reader circuit and the terminal circuit. 
[0009] The IEEE paper discloses a structure for con- 
30 necting an RFID module to a Bluetooth module in parallel 
in order to reduce an initial processing time of the Blue- 
tooth module, and this is very differentfrom a single-body 
type structure proposed by the present invention. 
[0010] Korean Patent Publication No. 2002-0090929 
35 disclosestechnologyinwhichanindependentsmartcard 
sends data to a main processing unit (MRU) of a mobile 
terminal. However, the reference fails to propose the con- 
nection between the smart card and the MPU or its pe- 
ripheral circuit. That is, it is nothing more than simply 
40 arranging an independent circuit and a processor in one 
device. 

[0011] The above references mainly disclose parallel 
connection between an RFID module or tag and a termi- 
nal circuit, or propose resource sharing in terms of fre- 
45 quency. However, the conventional technologies have 
the following disadvantages. 

[0012] First, it is difficult to achieve miniaturization of 
a mobile terminal. Although an RFID tag can be imple- 
mented through combination of one chip with an antenna 
50 coil, it must be implemented in a smaller size to meet a 
general tendency toward miniaturization of the mobile 
temninal. 

[001 3] Second, since the conventional RFID tag does 

not have its own power supply, electromotive force in- 
55 duced from a carrier of an RFID reader is used as electric 
power. In this case, it is difficult to provide sufficient elec- 
tric power to the RFID tag in an environment where an 
air environment between the RFID reader and the RFID 
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tag is influenced by noises. As a result, the RFIDtag may 
operate incorrectly. 

[001 4] WO 03/061 1 46 A refers to a communication unit 
for identifying objects or persons, comprising a receiver/ 
transmitter unit according to a so-called Bluetootli system 
and a transponder according to a so-called RFID system. 
In the described communications unit, the transponder 
is integrated with the receiver/transmitter unit so as to 
enable components associated with the receiver/trans- 
mitter unit to be used fortransponder operation also. The 
transponder is provided with its own battery for supplying 
power to the control logic of the transponder. 
[001 5] It is, therefore, the object of the present inven- 
tion to provide a mobile terminal circuit including an RFID 
tag, capable of securing miniaturization of the mobile ter- 
minal and a stable and flexible RFID operation, and a 
wireless identification method using the same. 
[0016] This object is solved by the subject matters of 
the independent claims. 

[0017] Preferred embodiments are defined in the de- 
pendent claims. 

[0018] The features and advantages of the present in- 
vention will become more apparent from the following 
detailed description when taken in conjunction with the 
accompanying drawings in which: 

FIG. 1 is a block diagram illustrating a structure of a 
conventional RFIDtag; 

FIG. 2 is a block diagram illustrating a structure of a 
conventional mobile terminal; 
FIG. 3 is a detailed block diagram illustrating the 
MRU illustrated in FIG. 2; 

FIG. 4 is a block diagram illustrating a structure of a 
mobile tenninal including an RFID tag according to 
a first embodiment of the present invention; 
FIG. 5 is a block diagram illustrating a structure of a 
mobile terminal including an RFID tag according to 
a second embodiment of the present invention; and 
FIG. 6 is a block diagram illustrating a structure of a 
mobile tenninal including an RFID tag according to 
a third embodiment of the present invention. 

[0019] Several preferred embodiments of the present 

invention will now be described in detail herein below 
with reference to the annexed drawings. In the drawings, 
the same or similar elements are denoted by the same 
reference numerals even though they are depicted in dif- 
ferent drawings. In the following description, detailed de- 
scriptions of known functions and configurations incor- 
porated herein have been omitted for conciseness. 
[0020] FIG. 1 is a block diagram illustrating a structure 
of a passive RFIDtag. More specifically, FIG. 1 illustrates 
RFID tag chip model No. MCRF200 made by Microchip. 
Referring to FIG. 1 , a coil interface 209 is a connection 
part between an antenna coil (not shown) and RFID cir- 
cuit elements. The antenna coil generates induced elec- 
tromotive force through inductive coupling between an 
RFID reader (not shown) and the RFID tag in accordance 



with Faraday's law as the RFID reader approaches the 
RFID tag. A voltage level of the antenna coil is changed 
according to a modulated signal outputfrom a modulation 
circuit (not shown) in the coil interface 209. A rectifier 202 
5 rectifies an AC (Alternating Current) voltage of the in- 
duced electromotive force, and provides a DC (Direct 
Current) voltage to the other elements of the RFID tag 
circuit. A clock generator 201 generates a system clock 
by extracting a carrierfrequency from a signal transmitted 
^0 from the RFID reader. This clock provides a baud rate, 
a modulation rate, and a programming rate to the other 
elements. A row decoder 204 and a column decoder207 
extract ID data stored in a memory 206 at a clock rate, 
and encode the extracted ID data by non-return zero 
15 (NRZ) direct coding, differential biphase coding, or Man- 
chester biphase coding before modulation, to thereby 
generate a serial data stream. A modulation controller 
203 modulates a serial data stream received via the de- 
coders 204 and 207 by a predetennined modulation 
20 scheme, e.g., frequency shift keying (FSK) or phase shift 
keying (PSK), and delivers the modulated data stream 
to the coil interface 209. A counter 205 counts a clock 
outputfromtheclockgenerator201 , and provides acount 
value to the row decoder 204 and the column decoder 
25 207. 

[0021 ] FIG. 2 is a block diagram illustrating a structure 
of a conventional mobile terminal. Referring to FIG. 2, a 
main processing unit (MPU) 100 controls the overall op- 
eration of the mobile terminal. The MPU 1 00 is provided 
30 with a system clock SCLK. A memory portion 1 02 is com- 
prised of a system RAM (Random Access Memory) 72, 
a flash ROM (Read Only Memory) 74, and an EEPROM 
(Electrically Erasable and Programmable ROM) 76. An 
RF (Radio Frequency) block 1 1 1 processes an RF signal 
35 transmitted/received via an antenna (not shown). A base- 
band block 110 converts a digital signal received from 
the MPU 100 into an analog signal, generates an IF (In- 
termediate Frequency) signal from the analog signal, and 
delivers the IF signal to the RF block 111. Further, the 
40 baseband block 110 processes an IF signal received 
from the RF block 1 1 1 and delivers the IF signal to the 
MPU 100. 

[0022] A keypad 108 and a display 109 serve as an 

input means and an output means, respectively. A voc- 
45 Oder 106 converts user voice into a digital signal, and 
delivers the digital signal to the MPU 100. A SIM (Sub- 
scriber Identification Module) card 1 07, in a GSM (Global 
System for Mobile communications) system, stores user 
information and delivers the user information to a related 
50 circuit. For example, in a CDMA (Code Division Multiple 
Access) system, user information in the SIM card can be 
stored in the memory portion 1 02. 
[0023] Additionally, a battery cell 1 13 provides electric 
power to the mobile terminal. A power block 1 1 2 provides 
55 appropriate electric power to each element of the mobile 
terminal using the electric power supplied from the bat- 
tery cell 113. 

[0024] FIG. 3 is a detailed block diagram illustrating 
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the M PU 1 00 illustrated in FIG. 2. For example, PCF5083 
by Philips, AD6526 by Analog Devices, and DSP56654 
by Motorola can be used as the M PU 1 00 of the mobile 
terminal. As illustrated in FIG. 3, the MPU 100 includes 
an MPU core 305, a DSP (Digital Signal Processor) 303, 
a clock generator 302, an RF Interface 306, a man-ma- 
chine interface (MM I) 307, and an interrupt port 304. 
While the MPU 100 includes other elements, only those 
illustrated in FIG. 3 are relevant to the present invention. 
A detailed description of the other elements can be found 
in the above-cited references. 

[0025] In operation, the clock generator 302 receives 
a source clock (e.g., 13MHz) from the system clock 
SCLK, divides the source clock, and provides appropriate 
clocks to the peripheral elements. The MPU core 305 
serves as a main operator of the M PU 1 00. For example, 
a32-bitARM7TDMI<2)chip by ARM (Advanced RISC Ma- 
chines) or an M-Core® chip by Motorola can be used as 
the MPU core 305. The interrupt port 304, one of external 
ports of the MPU 100, detects an interrupt generated 
from an external device. The RF interface 306 and the 
MM I 307 serve as an interface between the MPU core 
305 and the RF block 1 1 1 and an interface between the 
MPU core 305 and the keypad 108 and the display 1 09, 
respectively. The DSP 303 perfomis operations requiring 
fast calculation in a mobile communication system, e.g., 
modulation/demodulation and baseband modulation. 
[0026] FIG. 4 is a block diagram illustrating a structure 
of a mobile temiinal including an RFID tag according to 
a first embodiment of the present invention. It should be 
noted that known elements of the mobile terminal other 
than the elements related to the connection between the 
mobile terminal and the RFID tag are not illustrated in 
the drawing for simplicity. 

[0027] According to a first embodiment of the present 
invention, referring to FIG. 4, an MPU 550Aof the mobile 
terminal includes an RFID codec 404 and an RFID mod- 
ulator 405, which are elements of an RFID tag. Moreover, 
the memory portion 102 of the mobile terminal addition- 
ally stores RFID data 78 together with mobile terminal 
protocol data. 

[0028] Referring to FIG. 2, the EEPROM 76 of the mo- 
bile terminal is an element of the memory portion 1 02. 

Commonly, the EEPROM 76 stores initial setup values 
of the RF block 11 1 , the display 109 and a voice volume, 
a user defined value such as address book data, and 
WAP (Wireless Application Protocol) data. However, as 
the latest flash ROM increases in its capacity, data stored 
in the low-speed EEPROM 76 tends to be stored in the 
high-speed flash ROM 74. Therefore, it is common that 
the EEPROM 76 has an enough space capable of storing 
surplus data. Therefore, it is profitable to store RFID data 
in this idle space. 

[0029] Referring to FIG. 3, the clock generator 302 di- 
vides the source clock provided from the system clock 
SCLK illustrated in FIG. 2 into several clocks, in order to 
provide appropriate clocks to the peripheral elements. 
Therefore, it is also possible to additionally divide the 



source clock into a clock for the elements of the RFIDtag. 
[0030] In FIG. 4, the RFID modulator 405 can be easily 
implemented within the MPU 550A. A modulation 
scheme used in the RFID technology includes FSK or 

5 PSK, which is lower in complexity than Gaussian mini- 
mum shift keying (GMSK), i.e., a conventional modula- 
tion scheme. Therefore, the RFID modulator 405 can be 
implemented using the conventional related logic and 
technology. Also, the RFID codec 404 is lower in com- 

^0 plexity and simpler in implementation than the conven- 
tional communication coding. 

[0031] The interrupt port 304 detects an approach of 
an RFID reader (not shown), and indicates a time when 
stored RFID data is to be transmitted. If the RFID reader 
15 approaches the antenna coil 200, then induced electro- 
motive force is generated and provided to the rectifier 
202. The rectifier202 converts the induced electromotive 
force into a DC signal. The interrupt port 304 serving as 
a detector detects the DC signal. Such a detector can 
20 also be implemented using a frequency detector instead 
of the interrupt port 304. When induced electromotive 
force is generated in the antenna coil 200, it indicates 
that an electric wave of a particular frequency band is 
generated. Therefore, the MPU core 305 can detect an 
25 approach of the RFID reader through the frequency de- 
tector that detects a variation in the frequency. For ex- 
ample, the TDA7021T by Philips can be used as the fre- 
quency detector. 

[0032] Upon detecting the approach of the RFID read- 
so er through the interrupt port 304, the MPU core 305 is- 
sues an order that RFID data stored in the memory por- 
tion 102should be deliveredto the RFIDcodec404. Upon 
receiving the RFID data, the RFID codec 404 encodes 
the received RFID data into RFID codec data, and deliv- 
35 ersthe RFID codec data to the RFID modulator 405. The 
RFID modulator 405 modulates the RFID codec data, 
and delivers the modulated RFID data to the RFID reader 
through the antenna coil 200. 

[0033] In FIG. 1, if the RFID reader approaches the 
40 RFID tag, the clock generator 201 extracts a clock and 
provides the clock to the other elements, and the rectifier 
202 provides electric power to the elements. At this point, 
elements other than the rectifier 202 are reset, so it is 
possible to detect a transmission time of the stored data. 
45 However, in a certain environment, an unstable clock 
may be extracted from a carrier of the RFID reader, caus- 
ing misoperation of the RFID tag. Also, detecting a data 
transmission point through power providing can be af- 
fected according to a surrounding environment. 
50 [0034] However, the present invention, which has the 
structure illustrated in FIG. 4 can effectively resolve such 
problems. That is, since most elements of the RFID tag 
are arranged in the M PU 550A, stable electric power from 
the power block 1 1 2 is provided to each element of the 
55 RFID tag. In addition, the RFID tag is provided with a 
stable internal clock of the mobile terminal, instead of a 
clock extracted from the carrier of the RFID reader. As 
illustrated in FIG. 4, a first clock generator 250 is con- 
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nected not only to the MPU core 305 and the nnennory 
portion 102, but also to electric elements of the mobile 
terminal circuit, and provides operation timing to them. 
A system cloclcSCLK output from the first clocl< generator 
250 Is provided to a second clock generator 302, and the 
second clock generator 302 is connected to the RFID 
codec 404 and the RFID modulator 405, and provides 
operation timing to them. 

[0035] FIG. 5 is a block diagram illustrating a structure 
of a mobile tenninal including an RFID tag according to 
a second embodiment of the present invention, in which 
main elements of the RFID tag are implemented with one 
IC (Integrated Circuit). It should be noted that known el- 
ements of the mobile terminal other than the part related 
to the connection between the mobile terminal and the 
RFID tag are not illustrated in the drawing for simplicity. 
[0036] As illustrated in FIG. 5, an RFID codec 404, an 
RFID modulator 405, a second clock generator 302, and 
an RFID memory 78 are implemented with one IC 600 
(hereinafter, referred to as an "RFID chip" or "RFID mod- 
ule"), and various modifications are available. FIG. 6 il- 
lustrates an example of one modification. 
[0037] In the structure of FIG. 1 , the RFID tag has the 
rectifier 202 and the clock generator 201. However, in 
the second embodiment of the present invention, instead 
of the clock generator 201 , the second clock generator 
302 receives a system clock SCLK, divides the received 
system clock SCLK and provides appropriate clocks to 
respective elements, as described in conjunction with 
FIG. 4. In addition, instead of the rectifier202, afrequency 
detector 501 is arranged in the Inside or outside of an 
MPU 550B to detect a variation in afrequency of an elec- 
tric wave generated from an antenna coil 200 and deliver 
the detection result to an MPU core 305. The MPU core 
305 informs the power block 1 12 of an operation time of 
the RFID chip 600 through an enable pin En. 
[0038] The frequency detector 501 detects a frequen- 
cy variation. Detection of the frequency variation can be 
implemented in several methods. For example, if the fre- 
quency detector 501 detects an ACK (acknowledge- 
ment) signal having a particular frequency while search- 
ing a frequency of an electric wave having a constant 
frequency generated from the antenna coil 200, it delivers 
the detected signal to the MPU core 305. The power block 
112 provides electric power to the RFID chip 600 to en- 
able an operation of each element. 
[0039] Unlike the first embodiment, the second em- 
bodiment is characterized by using an RFID tag designed 
to be suitable to a mobile terminal instead of the conven- 
tional RFID tag by avoiding or minimizing modification of 
a structure of the MPU 550B, thereby achieving gener- 
alization and miniaturization of the mobile terminal. 
[0040] FIG. 6 is a block diagram illustrating a structure 
of a mobile terminal including an RFID tag according to 
a third embodiment of the present invention. Compared 
with the RFID tag illustrated In FIG. 5, the RFID tag illus- 
trated in FIG. 6 excludes the RFID memory 78 from the 
RFID module 600, and stores RFID data in the memory 



portion 102 as described in conjunction with FIG. 4. 
[0041] As can be appreciated from the foregoing de- 
scription, the present invention can implement combina- 
tion of an RFID tag and a mobile terminal while securing 

5 miniaturization of the mobile terminal and a stable oper- 
ation of the RFID tag. In addition, the present invention 
minimizes the mobile terminal circuit by increasing gen- 
eralization of elements in implementing the combination. 
[0042] While the present invention has been shown 

^0 and described with reference to a certain preferred em- 
bodiments thereof, it will be understood by those skilled 
in the art that various changes In form and details may 
be made therein without departing from the scope of the 
invention as defined by the appended claims. 

15 

Claims 

1. A mobile terminal circuit for transmitting radio fre- 
20 quency identification data to a radio frequency iden- 
tification reader, comprising: 

an antenna (200) for communicating with the ra- 
dio frequency identification reader; 
25 a first clock generator (250) for providing a first 

operation timing to each electric element of the 
mobile terminal circuit; 

a radio frequency identification module (600) for 
performing a radio frequency identification func- 
30 tion; 

a powerblock (1 1 2) forproviding operation pow- 
er to the electric elements of the mobile terminal 
circuit; 

a processor (550B) connected to the power 
35 block, the first clock generator, and the radio fre- 

quency identification module; and 
a detector (501) connected to the antenna and 
the processor, for informing the processor of an 
approach of the radio frequency identification 
40 reader; 

wherein the processor Is adapted to command 
the power block to provide electric power to the 
radio frequency identification module, and the 
radio frequency identification module is adapted 
45 to generate the radio frequency identification da- 

ta. 

2. The mobile terminal circuit of claim 1, wherein the 

radio frequency identification module includes a ra- 
50 dio frequency identification memory (78) for storing 
the radio frequency Identification data; a codec (404) 
for encoding the radio frequency identification data 
into radio frequency identification codec data; a mod- 
ulator (405) connected to the codec, for modulating 
55 the radio frequency identification codec data into ra- 
dio frequency identification modulation data; and a 
second clock generator (302) connected to the first 
clock generator, the codec, and the modulator, for 
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providing a second operation timing to the codec and 
the modulator. 

3. The mobile terminal circuit of claim 1 , further com- 
prising: 5 

a memory portion (1 02) for storing the radio fre- 
quency identification data together with mobile 
terminal protocol data, 

wherein the processor is further connected to 
the memory portion and is further adapted to 
extract the radio frequency identification data, 
and to deliver the extracted radio frequency 
identification data to the radio frequency identi- 
fication module. i5 



identification data from a memory portion and 
delivering the extracted radio frequency identi- 
fication data to the radio frequency identification 
module, upon detecting the approach of the ra- 
dio frequency identification reader; and 
encoding and modulating, by the radio frequen- 
cy identification module, the delivered radio fre- 
quency identification data and transmitting the 
modulated radio frequency identification data to 
the radio frequency identification reader; 
wherein the processor commands the power 
block to provide electric power to the radio fre- 
quency Identification module upon detecting the 
approach of the radio frequency identification 
reader. 



4. The mobile terminal circuit of claim 3, wherein the 
radio frequency identification module includes a co- 
dec for encoding the radio frequency identification 
data into radio frequency identification codec data; 
a modulator connected to the codec, for modulating 
the radio frequency identification codec data Into ra- 
dio frequency identification modulation data; and a 
second clocl< generator connected to the first clock 
generator, the codec, and the modulator, for provid- 
ing a second operation timing to the codec and the 
modulator. 

5. The mobile terminal circuit of claim 3, wherein the 
processor extracts the radio frequency identification 
data from the memory portion in response to Infor- 
mation indicating the approach of the radio frequen- 
cy identification reader, provided from the detector, 
and delivers the extracted radio frequency identifi- 
cation data to the codec. 

6. The mobile terminal circuit of claim 3 or 5, wherein 
the detector includes an interrupt port of the proces- 
sor. 

7. The mobile terminal circuit of one of claims 3 to 6, 
wherein the detector includes a frequency detector. 

8. The mobile terminal circuit of one of claims 3 to 7, 
further comprising a rectifier for rectifying a voltage 
detected from a signal received via the antenna and 
delivering the rectified voltage to the processor. 

9. Amethodforidentifyingaradiofrequency In amobile 
terminal including a processor, a power block and a 
radio frequency identification module, comprising 
the steps of: 

informing, by a detector, the processor of an ap- 
proach of a radio frequency identification reader, 
upon detecting the approach of the radio fre- 
quency identification reader; 
extracting, by the processor, the radio frequency 



Patentanspriiche 

20 1. SchaltungeinesMobil-EndgerateszumSendenvon 

Funkfrequenz-ldentifizierungsdaten zu einer Funk- 
frequenz-ldentiflzierungs-Leseeinrichtung, die um- 
fasst: 

25 eine Antenne (200) zum Kommunizieren mit der 

Funkfrequenz- Identifizierungs- Leseeinrich- 
tung; 

eine erste Takterzeugungseinrichtung (250) 
zum Bereitstellen einer ersten Arbeits-Taktung 
30 f ur jedes elektrische Element der Schaltung des 

Mobil-Endgerates; 

ein Funkfrequenz-ldentifizierungsmodul (600) 
zum Durchfuhren einer Funkfrequenz-ldentifi- 
zierungsfunktion; 
35 einen Stromversorgungsblock (112) zum Be- 

reitstellen von Arbeitsstrom fur die elektrischen 
Elemente der Schaltung des Mobil-Endgerates; 
eine Verarbeitungseinrichtung (5508), die mit 
dem Stromversorgungsblock, der ersten Tak- 
40 terzeugungseinrichtung und dem Funkfre- 

quenz-ldentiflzierungsmodul verbunden ist; und 
eine Erfassungseinrichtung (501), die mit der 
Antenne und der Verarbeitungseinrichtung ver- 
bunden ist, um die Verarbeitungseinrichtung 
45 uber eine Annaherung der Funkfrequenz-lden- 

tlfizierungs-Leseeinrichtung zu informieren; 
wobei die Verarbeitungseinrichtung so einge- 
richtet ist, dass sie den Stromversorgungsblock 
anweist, dem Funkfrequenz-ldentifizierungs- 
50 modul Strom bereitzustellen, und das Funkfre- 

quenz-ldentiflzierungsmodul so eingerichtet ist, 
dass es die Funkfrequenz-ldentifizierungsdaten 
erzeugt. 

55 2. Schaltung eines Mobil-Endgerates nach Anspruch 
1, wobel das Funkfrequenz-ldentifizierungsmodul 
einen Funkfrequenz-ldentifizierungsspeicher (78) 
zum Speichern der Funkfrequenz-ldentifizierungs- 
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35 



40 



45 
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eine Frequenz-Erfassungseinrichtung enthalt. 

8. Schaltung eines Mobil-Endgerates nach einem der 
Anspruche 3 bis 7, die des Weiteren einen Gleich- 
5 richter umfasst, der eine Spannung gleichrichtet, die 
aus einem Qber die Antenne ennpfangenen Signal 
erfasst wird, und die gieichgerichtete Spannung der 
Verarbeitungseinrichtung liefert. 

^0 9. Verfahren zunn Identifizieren einer Funlcfrequenz in 

einem iVIobil-Endgerat, das eine Verarbeitungsein- 
riclitung, einen Stromversorgungs block und ein 
Funkfrequenz-ldentifizierungsmodul entlialt, wobei 
es die folgenden Schritte umfasst: 

15 

Informieren der Verarbeitungseinrichtung uber 
eine Annaherung einer Funkfrequenz-ldentifi- 
zierungs-Leseeinrichtung durch eine Erfas- 
sungseinrichtung beim Erfassen der Annahe- 
20 rung der Funkfrequenz-ldentifizierungs-Le- 

seeinrichtung; 

Extrahieren der Funkfrequenz-ldentifizierungs- 
daten aus einem Speicherabschnitt durch die 
Verarbeitungseinrichtung und Liefern derextra- 

25 hierten Funkfrequenz-ldentifizierungsdaten an 

das Funkfrequenz-ldentifizierungsmodul beim 
Erfassen der Annaherung der Funkfrequenz- 
Identifizierungs-Leseeinrichtung; und 
Kodieren und Modulieren der gelieferten Funk- 

30 frequenz-ldentifizierungsdaten durch das Funk- 

frequenz-ldentifizierungsmodul und Senden der 
modulierten Funkfrequenz-ldentifizierungsda- 
ten an die Funkfrequenz-ldentifizierungs-Le- 
seeinrichtung; 

35 wobei die Verarbeitungseinrichtung den Strom- 

versorgungsblock anweist, dem Funkfrequenz- 
Identifizierungsmodul beim Erfassen der Anna- 
herung der Funkfrequenz-ldentifizierungs-Le- 
seeinrichtung Strom bereitzustellen. 

40 



daten, einen Codec (404) zum Kodieren der Funk- 
frequenz-ldentifizierungsdaten zu Funkfrequenz- 
Identifizierungs-Codec-Daten; eine Modulationsein- 
richtung (405), die mit dem Codec verbunden ist, um 
die Funkfrequenz-ldentifizierungs-Codec-Daten zu 
Funkfrequenz- Identifizierungs- IVIodulationsdaten 
zu modulieren; und einezweiteTakterzeugungsein- 
richtung (302) enthalt, die mit der ersten Takterzeu- 
gungseinrichtung, dem Codec und der IVlodulations- 
einrichtung verbunden ist, um dem Codec und der 
IVIodulationseinrichtungeinezweiteArbeits-Taktung 
bereitzustellen. 

3. Schaltung eines Mobil-Endgerates nach Anspruch 
1 , die des Weiteren umfasst: 

einen Speicherabschnitt (102) zum Speichern 
der Funkfrequenz-ldentifizierungsdaten zu- 
sammen mit Protokolldaten des Mobil-Endge- 
rates, 

wobei die Verarbeitungseinrichtung des Weite- 
ren mit dem Speicherabschnitt verbunden ist 
und weiterhin so eingerichtet ist, dass sie die 
Funkfrequenz-ldentifizierungsdaten extrahiert 
und die extrahierten Funkfrequenz-ldentifizie- 
rungsdaten dem Funkfrequenz-ldentifizie- 
rungsmodul liefert. 

4. Schaltung eines Mobil-Endgerates nach Anspruch 
3, wobei das Funkfrequenz-ldentifizierungsmodul 
einen Codec zum Kodieren der Funkfrequenz-lden- 
tifizierungsdaten zu Funkfrequenz-ldentifizierungs- 
Codec-Daten; eine Modulationseinrichtung, die mit 
dem Codec verbunden ist, um die Funkfrequenz- 
Identifizierungs-Codec-Daten zu Funkfrequenz- 
Identifizierungs-Modulationsdaten zu modulieren; 
und eine zweite Takterzeugungseinrichtung enthalt, 
die mit der ersten Takterzeugungseinrichtung, dem 
Codec und der Modulationseinrichtung verbunden 
ist, um dem Codec und dem Modulator eine zweite 
Arbeits-Taktung bereitzustellen. 

5. Schaltung eines Mobil-Endgerates nach Anspruch 

3, wobei die Verarbeitungseinrichtung in Reaktion 
auf Informationen, die die Annaherung der Funkfre- 
quenz-ldentifizierungs-Leseeinrichtung anzeigen 
und von der Erfassungseinrichtung bereitgestellt 
werden, die Funkfrequenz-ldentfizierungsdaten aus 
dem Speicherabschnitt extrahiert und die extrahier- 
ten Funkfrequenz-ldentfizierungsdaten dem Codec 
liefert. 

6. Schaltung eines Mobil-Endgerates nach Anspruch 

3 Oder 5, wobei die Erfassungseinrichtung einen In- 
terrupt-Port der Verarbeitungseinrichtung enthalt. 

7. Schaltung eines Mobil-Endgerates nach einem der 
Anspruche 3 bis 6, wobei die Erfassungseinrichtung 



Revendications 

1. Circuit pour terminal mobile destine a transmettre 
45 des donnees d'identification de frequence radio a un 
lecteur d'identification de frequence radio, 
comprenant : 

une antenne (200) pour communiquer avec le 
50 lecteur d'identification de frequence radio ; 

un premier generateur d'horloge (250) pour 
fournir un premier cadencement de fonctionne- 
ment a chaque element electrique du circuit pour 
terminal mobile ; 
55 un module d'identification de frequence radio 

(600) pour executer une fonction d'identification 
de frequence radio ; 

un bloc d'alimentation (112) pour foumir I'ali- 
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mentation de fonctionnement aux elements 
electriques du circuit pour terminal mobile ; 
un processeur (550B) connecte au bloc d'ali- 
mentation, au premier generateur d'horloge et 
au module d'identification de frequence radio ; 
et 

un detecteur (501) connecte a I'antenne et au 
processeur pour informer le processeur d'une 
approche du lecteur d'identification de frequen- 
ce radio ; 

danslequel le processeur est con9u pourordon- 
ner au bloc d'alimentation de fournir de I'energie 
electrique au module d'identification de frequen- 
ce radio, etdans lequel le module d'identification 
de frequence radio est congu pour generer des 
donnees d'identification de frequence radio. 

2. Circuit pour terminal mobile selon la revendication 
1 , dans lequel le module d'identification de frequen- 
ce radio comporte une memoire d'identification de 
frequence radio (78) destinee a stocker les donnees 
d'identification de frequence radio ; un codec (404) 
pourcoder les donnees d'identification de frequence 
radio en des donnees de codec d'identification de 
frequence radio ; un modulateur (405) connecte au 
codec pour moduler les donnees de codec d'identi- 
fication de frequence radio en des donnees de mo- 
dulation d'identification de frequence radio ; et un 
deuxieme generateur d'horloge (302) connecte au 
premier generateur d'horloge, au codec et au mo- 
dulateur pour fournir un deuxieme instant de fonc- 
tionnement au codec et au modulateur. 

3. Circuit pour terminal mobile selon la revendication 

1 , comprenant en outre : 

une partie formant memoire (102) pour stocker 
les donnees d'identification de frequence radio 
en association avec des donnees de protocole 
du tenninal mobile, 

dans lequel le processeur est en outre connecte 
a la partie formant memoire et est en outre con9u 
pourextraire les donnees d'identification de fre- 
quence radio et pour delivrer les donnees 
d'identification de frequence radio extraites au 
module d'identification de frequence radio. 

4. Circuit pour terminal mobile selon la revendication 
3, dans lequel le module d'identification de frequen- 
ce radio comporte un codec pourcoder les donnees 
d'identification de frequence radio en des donnees 
de codec d'identification de frequence radio ; un mo- 
dulateur connecte au codec, pour moduler les don- 
nees de codec d'identification de frequence radio en 
des donnees de modulation d'identification de fre- 
quence radio ; et un deuxieme generateur d'horloge 
connecte au premier generateur d'horloge, au codec 
et au modulateur, pour fournir un deuxieme caden- 



cement de fonctionnement au codec et au modula- 
teur. 

5. Circuit pour terminal mobile selon la revendication 
5 3, dans lequel le processeur extrait les donnees 

d'identification de frequence radio de la partie for- 
mant memoire en reponse a des informations indi- 
quant I'approche du lecteur d'identification radiofre- 
quence, fournies par le detecteur, et delivre les don- 
^0 nees d'identification de frequence radio extraites au 
codec. 

6. Circuit pourterminal mobile selon la revendication 3 
ou 5, dans lequel le detecteur comporte un acces 

15 d 'interruption du processeur. 

7. Circuit pour terminal mobile selon I'une des reven- 
dications 3 a 6, dans lequel le detecteur comporte 
un detecteur de frequence. 

20 

8. Circuit pourterminal mobile selon I'une des reven- 
dications 3 a 7, comprenant en outre un redresseur 
pour redresser une tension detectee a partir d'un 
signal regu via I'antenne et pour delivrer la tension 

25 redressee au processeur. 

9. Precede pour identifier une frequence radio dans un 
terminal mobile comportant un processeur, un bloc 
d'alimentation et un module d'identification de fre- 

30 quence radio, comprenant les etapes consistant : 



a informer, au moyen d'un detecteur, le proces- 
seur de I'approche d'un lecteur d'identification 
de frequence radio, lors de la detection de I'ap- 
35 proche du lecteur d'identification de frequence 

radio ; 

a extraire, par le processeur, les donnees 
d'identification de frequence radio d'une partie 
formant memoire et a delivrer les donnees 

40 d'identification de frequence radio extraites au 

module d'identification de frequence radio lors 
de la detection de I'approche du lecteur d'iden- 
tification de frequence radio ; et 
a coder et moduler, parle module d'identification 

45 de frequence radio, les donnees d'identification 

de frequence radio delivrees et a transmettre 
les donnees d'identification de frequence radio 
modulees au lecteur d'identification de frequen- 
ce radio ; 

50 dans lequel le processeur ordonne au bloc d'ali- 

mentation de fournir de I'energie electrique au 
module d'identification de frequence radio lors 
de la detection de I'approche du lecteur d'iden- 
tification de frequence radio. 
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